Social and epidemiological determinants of gonorrhoea in an East African country A. R. VERHAGEN* AND W. GEMERTt From the *Department of Medicine, University of Nairobi, and the tMedical Research Centre, Nairobi, Kenya Exact data concering the social and epidemiological aspects of gonorrhoea and other venereal diseases are scarce. Even in countries where there are many opportunities for research this is a rather neglected aspect and the findings in those areas may not apply to the rather different society in developing tropical countries. We therefore endeavoured to study these aspects during an investigation of which the bacteriological data have been published in another paper (Verhagen, Van der Ham, Heimans, Kranendonk, and Maina, 1971 ).
Methods and material
(1) THE CLINICS We refer to this previous paper (Verhagen and others, 1971 ) for a detailed description; the smallest clinic (Nyeri) has been disregarded in the present investigation, because of problems in collecting controls.
The procedure may be summarized as follows: All patients suspect for gonorrhoea were investigated by a special team in seven government and city council clinics in various parts of Kenya. Six clinics were open to the general public; one (Timboni in Mombasa) was exclusively for prostitutes, who came for a monthly check-up, whereas in all other clinics patients reported spontaneously. Nairobi and Mombasa (in this last town a general clinic was also investigated) are large cities, Kisumu and Kericho are provincial towns, and Kitui and Machakos will be termed 'rural areas', because they are small rural administrative centres in which over 80 per cent. of the patients were farmers from the surrounding villages and hamlets. The clinics were grouped in these three categories.
(2) THE PATIENTS The patients were divided into four groups according to sex and diagnosis.
The methods used to confirm the diagnosis in men and women with gonorrhoea (abbreviated M-GON and F-GON) have been described (Verhagen and others 1971) .
Virtually all the male patients with negative culture and smear results for gonococci (M-NEG) had a nonspecific urethritis (NSU), often post-gonorrhoeal; for all practical purposes this disease can also be considered to be of venereal origin.
The female patients in whom no gonorrhoea was found (F-NEG) form a heterogeneous group. Some had infections analogous to NSU in the male patients, some had a discharge and a history of possible infection, and in some gonorrhoea may have been missed as usually only one investigation was done. The majority seemed to have many types of gynaecological and other complaints related to the lower abdomen. This group differed considerably from the other three, which consisted of V.D. patients.
(3) THE CASE-HISTORIES All patients were questioned by two assistants according to a uniform questionnaire standardized during a training period; the assistants were interchanged regularly.
The questions included: (a) Demographic data such as tribe; (b) Social background; (c) the history such as sexual contact directly pertaining to a possible gonococcal infection. Nairobi, 1959 Nairobi, to 1971 syphilis remains virtually the same. The male :female ratio among gonorrhoea patients ( Figure) increased from its lowest point in 1964 (2:1) to 6:1 in 1970 and 8:1 in the first half year of 1971. As gonorrhoea in the female is often not manifest, this indicates the failure of contact-tracing and is an ominous sign for the control of the disease (Willcox, 1966) ; especially when it is considered that for syphilis, in which the symptoms are equally obvious in both sexes, the ratio continues to fluctuate around 2:1.
Our own experience, in which the diagnosis of gonorrhoea was confirmed by culture, indicates that between five and ten new cases a day will be found in up-country hospitals and municipal clinics.
In conclusion, not even an approximate figure for the overall incidence of gonorrhoea can be given, but it is certainly a very common disease. Nevertheless, it is our impression that, in sub-Saharan Africa, Kenya has a relatively low incidence and our data do not represent an isolated "problem country"; in many parts of the world gonorrhoea is now the second most common notifiable disease after measles (Lancet, 1970) .
(2) AGE Table II serves as an example of a complete frequency distribution on which the statistical analysis was based; namely the variable education in the male patients. This was classified in six categories, coded in values and a mean was determined per clinic group for the gonorrhoea patients, the patients with non-specific urethritis ('non-gonorrhoea'), and the controls.
The other variables were processed in the same way, and are presented here in a simplified form in Tables III and IV*. Table III presents the statistical means for all variables mentioned above. The level and duration of occupation have been disregarded in women as less than 10 per cent. had regular jobs, the overwhelming majority being housewives or schoolgirls. An asterisk in the column of the controls indicates there was a statistically significant difference between the controls and the entire patient group (both GON and Non-GON), whereas an asterisk in the column giving the means for the gonorrhoea patients indicates the same between the patients with and without gonorrhoea.
In regard to the first six variables, apart from marital life, the overall conclusion is that there is a striking similarity between patients and controls. In regard to those variables which might be considered as indicators of socio-economic level and prosperity (education, having a job, status of job, and having a residence of one's own), the groups of patients and controls in the same areas are, remarkably, identical. Regarding those variables which *A FULL protocol of the data for other variables and the code applied can be obtained from the authors. Non-gon.
Gon.
Non-goni.
Non-gon. The percentages given under variable 8 show how many respondents in the entire group lived with a regular partner; the lowest figure, 9 per cent. among the gonorrhoea patients in the large towns, is impressive. All others were either unmarried or married but living apart. To stress the magnitude of the problem among this last group, we have provided at the bottom of the This group consisted largely of the smarter and more expensive girls working in the dock area of this town who came for a routine monthly check-up. Virtually none had any symptoms but eighteen (21 per cent.) had gonorrhoea, whereas among prostitutes in the general clinics who had symptoms or were contacts 41 (35 per cent.) were infected. In view of the different selection, the difference and, by implication, the value of a monthly check-up is not impressive.
African prostitutes are young: 91 per cent. were between 16 and 30 years old with an almost equal distribution over the 5-year age groups. The sophisticated appearance of many of these girls, who speak good English, is deceptive; 55 per cent, had never gone to school and only 8 per cent. had passed the final primary school examination; in Timboni these figures were 50 and 3 per cent. Seven per cent. were married, but they were found almost exclusively up-country and were somewhat older. Full-time prostitutes in urban bars were frequently divorced women (44 per cent.), but it was not clear whether prostitution had followed or preceded the divorce. Three-quarters had had a child, but only one-third more than one, so that 'one-child sterility' due to gonorrhoea could have been common. We traced the racial and tribal origin of 1,322 prostitutes in Mombasa. They represented forty tribes from eight East African countries and only 6 per cent. were working closer than 400 kilometres to their native area. Compared with the general tribal distribution of the town, the tribes were very unevenly represented among prostitutes. Certain linguistic groups seem to specialize in prostitution; some tribes from the west side of Lake Victoria which Bennett (1962) mentioned in Uganda, de Mello (1948) in Kenya, and Laurie (1958) Prostitutes constitute an important part of the reservoir of undiagnosed gonorrhoeal infections. They are highly mobile (two-fifths had inhabited their present municipality for less than a year) and were not rare in rural areas (Table VII and Bennett, 1964) . They appear to contribute considerably to the inter-regional and international spread of gonorrhoea and of partially resistant strains of gonococci.
(6) MEETING PLACE WITH EXTRAMARITAL PARTNER
We assumed that encounters in bars, brothels, dance-halls, and in the street (termed the BBDS category) were the more casual and usually reflected prostitution and promiscuity; in regard to control of V.D., the first three are the places where girls could be easily traced and regularly investigated, as opposed to encounters in or near the residence of one of the partners, in schools, or at work, a category which might represent more permanent and personal acquaintances. Table VIII gives the percentages of BBDS encounters among the entire groups and (between brackets) among the respondents who admitted (68) 53 (65) 21 (52) 12 (36) Total 66 (69) 49 (56) 22 (41) 12 (35) EMI. The majority of all encounters of the male patients were in the BBDS category and the men characterized over 90 per cent. of their pick-ups in these places as prostitutes. Our female patients confirmed that soliciting by non-prostitutes in these places is rare, as only 9 per cent. of the non-prostitutes who admitted EMI at all (2 per cent. of the entire group) had met the partner in BBDS. It is then not surprising that both men and women frequenting these places were the most promiscuous (56 and 91 per cent. respectively), against 32 per cent. for both sexes in other meeting-places. The BBDS are almost never visited by married women (1 per cent.) and considerably less by males living with their wives (38 per cent.) than by the non-married (63 per cent.) or the married who are living apart (70 per cent.).
In the BBDS category, by far the most common meeting-place was the typical African bar, an institution in which alcohol consumption and prostitution are usually combined; as Bennett (1964) describes, it is also found in small rural villages and trading centres, where one would hardly expect the existence of such an institution; this is confirmed by figures for our rural patients. The smaller dance-halls closely resemble the bars. Brothels were responsible for only 10 per cent. of male gonococcal infections in towns and were almost never mentioned up-country. However, only half of all male patients had met the partner in the first three places of the BBDS category, where routine medical examination of the girls could be organized. The other half met the partner in the street (10 per cent.) or in and around the residence of one of the partners (35 per cent.), and more than a third of the pick-ups in this category were also prostitutes.
Discussion
(1) RELIABILITY Anamnestic data of veneral diseases are notoriously unreliable, but we have no means of obtaining these data other than the admittedly imperfect procedure of questioning; we must agree with Brown (1970) that perfectionism in this field leads only to 'give up or stand by'.
On the whole we felt that our patients were unexpectedly frank with one or two exceptions.
Women may dodge questions regarding promiscuity and prostitution, whereas men have few inhibitions; a few men feared consequences for their jobs, when this subject was brought up, but other questions did not cause problems.
(2) DISCUSSION OF THE RESULTS From this multitude of figures a picture of the epidemiology of gonorrhoea emerges, which may be found in many parts of sub-Saharan Africa. The pattern differs little from that summarized by Wilcox (1965a, b;  1966) for a western country. A 'promiscuous female pool' (PFP) with many silent infections infects a larger number of promiscuous males; these men feed back gonorrhoea into the PFP and may also infect a non-promiscuous secondary contact, usually the wife.
Our findings confirm this situation. In Africa, the heart of the problem is that economic changes create a large group of single young men in their sexually most active age. Most are not yet married and may be saving money for the bride price, which later acts as a security for the stability of marriage (Bennett, 1962) . In addition, many married men continue to live apart from their wife, especially in the towns, while she looks after the family's land in their rural home area. Again and again, this type of migration has been described as the ecological setting for V.D. in modern East Africa (Paterson, 1925; McElligott, 1951; Wilson Rae, 1951; Bennett, 1962; Kibukamusoke, 1965 Paterson (1925 ), McElligott (1951 , Lees (1951) , Bennett (1962) , and Kibukamusoke (1965) also stressed that migration and urbanization resulted in a breakdown of traditional ethics, which often implied severe sanctions against promiscuity; if this is true, this process now involves most rural areas. However, the evidence regarding the comparative incidence of gonorrhoea in the old times is contradictory; Paterson (1925) stated that 50 years ago it was very rare in rural Kenya, but Kibukamusoke (1965) for Uganda and McKay (1950) and Wilson Rae (1951) for some seminomadic tribes in Kenya, trace it further back.
Wherever there are single men, some women will cater for their sexual needs. Tables VII and VIII suggest that in Kenya the PFP consists largely of prostitutes; this is the case in most developing countries (Tanami and Yamamoto, 1958; Ferreira Marques, 1964; Willcox, 1962; Arya and Bennett, 1967, 1968; Siddhu, Mahajan, and Srivastava, 1969) . The good-time girl and promiscuous amateur take over at another stage of development (Har6 and Patiala, 1957; Rosenthal and Vandow, 1958; Laird, 1961; Willcox, 1962; Beek, 1968; Juhlin, 1968; INSERM, 1969) . These Tables also demonstrate that other women, notably those who are married, are not promiscuous but are usually infected as secondary contacts, thus completing Willcox's pattern. The poor education and employment record of the girls, the number of divorcees, and the isolation from their tribal background show that in Africa prostitution may often still be an economic necessity. These factors which promote the spreading of gonorrhoea affect young people especially and our sample of patients appears to be one of the youngest ever described, even in comparison with other studies in Africa (Bennett, 1962; Maffre, Ba, Mattern, Baylet, Gueye, and Wone, 1965; Sieff, 1966 (Lomholt and Berg, 1966; Juhlin, 1968; Platts, 1969) , and notwithstanding the recent shift towards younger ages, all samples from western countries are still on the average considerably older.
In addition to these social factors, the inadequate routine treatment schemes, the high proportion of strains of gonococci with diminished sensitivity (Verhagen and others, 1971) , and the omission of contact-tracing by overburdened health services result in a high incidence of infection. Moreover, such social factors as irregular married life occur with some variation in almost all classes and areas; this may explain wlay (Willcox, 1962; Fiumara, Appel, Hill, and Mescon, 1959; Ekstrom, 1970) , itinerant occupations (Lees, 1951; Wilson Rae, 1951; Shepard and Page, 1955; British Cooperative Clinical Group, 1956; Haro and Patiala, 1957; Ekstr6m, 1970) , low income, unemployment, and slum housing (Siddhu and others, 1969; Platts, 1969; Brown, 1970; Ekstrom, 1970) . Gonorrhoea has also been found to be common among university students (Arya and Bennett, 1967; Juhlin, 1968) and especially among immigrants (Laird, 1963; Willcox, 1963c) . None of these groups could be singled out in Kenya.
In this connection, a comparison with controls, which has rarely been made, appears to be important. Our findings seem, for instance, to confirm our concept of the urban male patient, whom we visualized as a poorly educated, unemployed, young, recent arrival, living in overcrowded conditions. Yet the same circumstances were found proportionally in the controls who represent the general public in clinics visited by over 90 per cent. of the population. Too many general statements regarding the background of V.D. have been made on the basis of observations in special clinics catering for exposed groups, which show only 'the tip of the iceberg' (Brown, 1970) .
It is the promiscuous female patient who can be identified socially, in regard to poor education, unemployment, migratory habits, marital breakdown, and tribal origin.
(3) NON-SPECIFIC URETHRITIS As mentioned above the male gonorrhoea-negative group was made up almost exclusively of cases of NSU. The Figure and our findings show that this condition may be as common in developing countries as in the west; moreover, in health services with inadequate diagnostic facilities, it is often not distinguished from gonorrhoea and therapeutic failures in NSU undermine confidence in any treatment scheme for gonorrhoea. Patients with chronic NSU burden the health services.
Although their general social background is the same as that of gonorrhoea patients, they appear to form a less active group in regard to promiscuity, prostitution, and BBDS encounters.
Interestingly, the same finding was well documented by Laird (1958) and Oller and Wood (1970) in Great Britain. The female gonorrhoea-negative group was heterogenous and consisted largely of women with gynaecological complaints, but it offers an interesting contrast with the group of women with gonorrhoea, especially in regard to questions for which there were no controls.
(4) CONCLUSIONS It is easier to indicate the wrong approach to the problem of gonorrhoea, which is very common all over tropical Africa, than to propose effective measures. In many places the prevalence of the disease is considered to be an indictment of the community, but candour regarding the extent of the problem is a prerequisite for a realistic approach. The self-image of an indiscriminately promiscuous community (which in view of our findings in regard to the regularly married is wrong), ostracism against prostitutes and emotional outbursts blaming a particular sex or group of persons are of no help.
In view of the widespread migration, any V.D. campaign should be nationwide in Africa; areas isolated from the spread of gonorrhoea no longer exist and this may explain why a high proportion of gonococcal strains with diminished sensitivity is so widespread (Verhagen and others, 1971) . The effect of the regular investigation of prostitutes must not be overestimated (Willcox 1963a, b) , as it has been shown that even when this is done (as at Timboni) the rate of infection remains high and that many encounters with promiscuous women take place in residential areas and in the street.
Apart from an adequate dosage scheme (Verhagen and others, 1971 ) which will cure the male patient and decrease the feed-back of infections into the PFP, a more lasting effect may only be expected from the social changes at present being promoted in Kenya: large housing schemes should encourage the development of a stable urban class and the development of infrastructure in rural areas should diminish migration into the towns for which there is no economic outlet.
Summary
In seven urban and rural areas in Kenya, 1,533 patients were investigated for gonorrhoea and the social background of positive and negative cases was compared with that of controls. Statistical analysis showed that the migration of single men, caused by economic change in modern Africa, was the main social phenomenon connected with the high incidence of gonorrhoea. Patients and controls were remarkably similar otherwise and, contrary to other societies, no distinct high-risk groups were found. The epidemiological picture was completed by a high level of sexual promiscuity between single men and prostitutes mainly centered on bars.
We wish to thank our interviewers, Miss Florence Hongo and J. Owino; Mrs. W. Nicholls and Dr. C. Verhagen for revising the coding; and also all co-authors and acknowledged collaborators in the first paper by our group (Verhagen and others, 1971) , who besides taking part in the bacteriological studies also contributed directly to the present study. 
East

